Coactosin-like protein CLP/Cotl1 suppresses breast cancer growth through activation of IL-24/PERP and inhibition of non-canonical TGFβ signaling.
Coactosin-like protein (CLP, or Cotl1), is an F-actin-binding protein, whose role in cancer is largely unknown. Here we show that CLP/Cotl1 is highly expressed in a rat epithelial breast cancer cell line (FE1.3) compared with its mesenchymal counterpart (FE1.2). Knockdown of CLP/Cotl1 in FE1.3 cells increased cell proliferation, whereas its overexpression in FE1.2 cells inhibited proliferation in culture and reduced tumor growth in xenograft assays in mice. Mechanistically, we identified two major pathways through which CLP/Cotl1 exerts its suppressive effects. First, CLP/Cotl1 re-expression in FE1.2 and in human MCF7 breast cancer cells induced expression of the growth-suppressor gene interleukin-24 (IL-24), which independently of p53 upregulates the tumor-suppressor genes p53 apoptosis effector related to PMP-22 (PERP) and p21cip1. Second, overexpression of CLP/Cotl1 potentiated the growth-suppressive effect of transforming growth factor-β1 (TGFβ1), leading to downregulation of TGFβ-responsive genes vascular growth factor A/B (VEGFA/VEGFB), hypoxia inducing factor 1α (HIF-1α) and trombospondin 1 (TSP1), which mediate various hallmarks of cancer progression including angiogenesis, invasion and metastasis. CLP/Cotl1 inhibited TGFβ signaling via a non-canonical signaling involving IL-24-instigated inhibition of mitogen-activated protein kinase (MAPK)/extracellular signal-regulated kinase (ERK) phosphorylation and subsequent post-transcriptional downregulation of SMAD2 and SMAD4. We also showed that CLP/COTL1 expression sensitizes breast cancer cells to chemotherapeutic drugs, and this was further enhanced by addition of exogenous TGFβ1. CLP/Cotl1 expression is lost in many human malignancies including prostate, uterine and breast cancers. Thus, our results uncover a novel tumor-suppressor role for CLP/Cotl1 and identify the downstream effectors interleukin 24 (IL-24)/PERP and IL-24/MAPK/ERK/TGFβ as potential targets for precision therapy.